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• Does anti-PD-1 give us the same result?  Too early to say?

Immunotherapy can Cure Patients of Their Cancer!



What is different about IL-2?



What is different about IL-2?

Growth factor for T cells and NK cells.. 

But it induced cytokine storm…

That cytokine storm “impacted”: 

APCs, B cells, innate immunity & Tu

I think it was the 1st “Combination” 

Immunotherapy?



FUTURE: 

More Combinations of Standard Cancer 

Therapies with Immunotherapy 

Expect that these will get “smarter”





1.To identify best practices regarding patient selection for 
immune-oncology combinations –Multiplex/TMB/GEP/PD-L1

2.To identify best practices regarding dose selection and 
optimization for IO combinations – Data to suggest schedule 
may be important

3. To discuss the utility of biomarkers as pharmacodynamics 
endpoints to aid in dose optimization.

4. To discuss how the expectation of the demonstration of the 
contribution of each agent has to a combination and strategies 
to isolate the effect of each individual agent –

Objectives: FDA Workshop on Immune-Oncology Combos





What Do We Know in 2019?

 PD-L1+ tumors have better RR

 PD-1 and PD-L1 (proximity) do better

 IDO and HLA-DR (proximity) do better 

(upregulated by IFN-g / surrogate)

Clin Cancer Res. 2018 Nov 1;24(21):5250-5260



IDO/HLA-DR and PD-1/PD-L1 Interaction Tests Predict OS

Predictive Biomarkers for response to anti-PD-1

Good first step: These 

biomarkers will help predict 

who will respond

Next step: Biomarkers that 

will identify what treatment 

a non-responder needs to 

make them a responder.

Clin Cancer Res. 2018 Nov 1;24(21):5250-5260
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How Will We Identify New “Predictive” Biomarkers To 

Tailor The Next Generation of Immunotherapy?

Clin Cancer Res. 2018 Nov 1;24(21):5250-5260



How will we  figure out 

what is going on here?

Standard GEP looks at 

dissected tissue but 

not a “small” region of 

interest 

How Will We Identify New “Predictive” Biomarkers To 

Tailor The Next Generation of Immunotherapy?

Clin Cancer Res. 2018 Nov 1;24(21):5250-5260



New Technology:

Digital Spatial Profiling

Let’s us look at small 

areas – single cells to 

300 micron circles

- 40+ Abs

- 1600+ RNA transcripts

How Will We Identify New “Predictive” Biomarkers To 

Tailor The Next Generation of Immunotherapy?

Clin Cancer Res. 2018 Nov 1;24(21):5250-5260
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Less than 50% of 

Tu are Hi TMB
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How to Induce or Boost Anticancer Immunity?

Chemotherapy? 

Cytokines?

 Intratumoral Treatments? / Adjuvants?

Radiation?

Vaccines?

Viruses?
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Don’t give up on low TMB Patients – Shared Cancer Antigens

• Identifies genes in cancer that are 

upregulated, amplified, mutated compared to 

normal tissue

• Associations with survival



Cancer Vaccines As Single Agents:  Success at Prevention – HBV, HPV

Trials found the vaccines provide nearly 100% protection 

against persistent cervical infections with HPV types 16 and 

18 and the cervical cell changes that these persistent 

infections can cause. 

https://www.cancer.gov/about-cancer/causes-prevention/risk/

infectious-agents/hpv-vaccine-fact-sheet

Neonatal HBV vaccination or catch-up vaccination at young 

ages reduces HCC incidence by 90% in young adults.

PLoS Med 11 (12): e1001774, 2014.

https://www.cancer.gov/about-cancer/causes-prevention/risk/


The Future…

We will see more vaccines to prevent cancer!

• High risk of colon cancer (MUC1) 

• Breast cancer for BRCA ½ + other

• Oral dysplasia – HNSCC

• Others.. 



In our cancer vaccine trials of 440 

patients, the objective response rate 

was low (2.6%), and comparable to 

the results obtained by others”.

Cancer Vaccines As Single Agents:  Fail as Therapy for Advanced Cancer

Nat Med; September 01, 2004



In our cancer vaccine trials of 440 

patients, the objective response rate 

was low (2.6%), and comparable to 

the results obtained by others”.

Cancer Vaccines As Single Agents:  Fail as Therapy for Advanced Cancer

While ineffective: Vaccines are safe –

239 Ph1 trials : Gr 3/4 SAE were 2/1000 

vaccines. 

IMPORTANT FOR USE IN COMBO I-O 
Clin Cancer Res; 20(18) September 15, 2014

Nat Med; September 01, 2004



While showing this for 

vaccine,this same strategy 

can be effective with other 

strategies.

•  Chemo/Rad

•  Antibodies

•  BiTEs / DARTs

•  Oncolytic viruses

Vaccines in Combination with I-O Often More Therapeutic

Anti-CTLA-4 alone

Vaccine + 

Anti-CTLA-4 

J. Exp. Med 190 (3) : 355-366, 1999



FUTURE: Cancer Vaccines + Other Immunotherapy:  Hold Promise

JAMA Oncol. 2019;5(1):67-73.

EARLY DATA: The overall response rate of 33% and median overall 

survival of 17.5 months is promising compared with PD-1 inhibition 

alone in similar patients.

A randomized clinical trial is warranted 



T Cell Adoptive Transfer



TCR, CAR T/NK & TIL –

These will continue to show 
improved therapeutic 
activity:

 Resistance to 
suppression (TGF-b) 

 Improved tumor 
infiltration

 Better persistence / 
memory (TEM and CM) –
VST 

 Reduced price - as fewer 
cells will be needed

FUTURE: T Cell Adoptive Transfer
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- Activate the T cells
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FUTURE: Redirected T Cells 

Bi-specifics / BiTEs / DARTs that activate and target 

T cells to tumor

These will show striking results in some histologies

as combinations of these are administered for 

multiple Ags and with “supportive” I-O combos.

 Expect Antibody-Drug Conjugates – Targeting drug 

to tumor will also be used in combination with 

other I-O agents



Mellman et al. Nature 2011

Activating Receptors / Costimulatory Molecules



Clinical Trials of T cell Agonists: Advanced Cancer

As single agents – Disappointing

 In combination with PD-1/PD-L1 –

• some are showing activity  



Clinical Trials of T cell Agonists: Advanced Cancer

As single agents – Disappointing

 In combination with PD-1/PD-L1 –
• some are showing activity  

The Problem: Did the agonists that didn’t exhibit 
therapeutic efficacy have an effect on anti-cancer 
immunity?



Another Problem: 
In 2019 the field is unsure of….

•  The mechanism of “Complete” tumor rejection?

•  If T cell mediated – What is the antigen(s)

- Historically TAA  (gp100, MAGE, TRP)

- Current focus on neoantigens

But what about all the other possible TAAs?

What about other effector mechanisms?



http://gravasco.blogspot.com/



Immunosurveilance: Coordinated B and T cell Response to Cancer



Method for Identifying the 

development or augmentation of 

Ab responses against human 

Proteins

•  CDI HuProt

19,000 proteins

• Invivogen ProtoArray

9,000 proteins

•  MAP 

5,000 proteins



Based on Ab Response Can Identify Target of T Cells
- TCR technologies can track T cell clones (PBL/Tu)

- This will be used to assess response to combination I-O

https://support.10xgenomics.com/single-cell-gene-expression/



Checkpoint Blockade 
Car Analogy: Taking the brake off

Checkpoint 
blockade
Anti-PD-1/PD-L1
Anti-CTLA-4



Ignite & Steer Gas Brake

FUTURE: Combine All Three (or more)

Chemotherapy
Radiation
Bi-specifics 
Intra-Tu Tx
Vaccines

T Cell Agonists
OX40, GITR, …
IL-2 / IL-7 / IL-15

Checkpoint 
blockade
Suppressors
TIGIT



CD8 – CTL

Class I restricted

Cytotoxicity

Cytokines 

CD4 – Help

Class II restricted

Cytokines 

Cytotoxicity

B cells – Ab to

Membrane proteins

ADCC & CDC

Possibly effective 

against HLA & B2M

loss

NK cells 

Cytotoxicity

Cytokines 

effective 

against HLA 

& B2M loss

Induce Spectrum of anticancer immunity 

Tumor Cells



Body Weight Affects Cancer Risk

 Being overweight or obese is clearly linked to an overall increased risk of cancer. 

 8% of all cancers in the United States-

 7% of all cancer deaths.

Clearly linked with an increased risk of:

• Breast (in women past menopause)

• Colon and rectum

• Endometrium (lining of the uterus)

• Esophagus

• Kidney

• Pancreas 

May raise the risk of:

• Gallbladder

• Liver

• Non-Hodgkin lymphoma

• Multiple myeloma

• Cervix

• Ovary

• Aggressive prostate cancer
https://www.cancer.org/cancer/cancer-causes/diet-physical-activity/

body-weight-and-cancer-risk/effects.html

https://www.cancer.org/cancer/cancer-causes/diet-physical-activity/body-weight-and-cancer-risk/effects.html
https://www.cancer.org/cancer/cancer-causes/diet-physical-activity/body-weight-and-cancer-risk/effects.html


How might body weight affect cancer risk?

Immune system function 

and inflammation:
• Reduced NK Function 

.



How might body weight affect cancer risk?

Immune system function 

and inflammation:
• Reduced NK Function 

FUTURE: Metabolic reprogramming 

of NK cells may improve cancer 

outcomes in obesity.

Nature Immunology  19, 2018 



Microbiome Effects on Immune Responsiveness 

Clinical Trials.

Fecal Transplants from 

Super responders.

FUTURE: Bacteria,  

bacteriophages used in 

combo I-O studies
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